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@ A high purity acetk; ackl Is prepared liy reacting methanol with cart)on monoxide In the presence of a 
rhodium catalyst, Iodide salts, and methyl kKlkJe. wherein an acataktehyde concentratton In the reaction liquid Is 
maintained at AOO ppm or kmer. Ttiis may be attained by contacting the liquid containing carbonyl impurities 
with water to separate and remove ttie cart)onyl Impurities. After that the liquid can be returned to the reactor. 
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(Reld of the Invention] 

The present invention relates to a novel process for producing high purity acetic add formed by 
cart)onytiding methanol in the presence of a rhodium catalyst More specifically, the present Invention 
5 relates to a novel process for producing high purity acetic acid, wherein organic iodides and cartxmyl 
impurities contained in acetic add formed by rhodium-catalyzed cartwnylation are reduced. 

[Description of the Related Art] 

10 Various processes are known as an industrial process for producing acetic acid. Among them, a 
process for producing acetic acid by continuously reacting methanol with cartwn monoxide in the presence 
of water using a rhodium catalyst and methyl iodide is the industrially most excellenl process. s 

Recently, reaction conditions and catalysts improvement have t>een investigated, and processes for 
industrially producing acetic acid at high productivity are disclosed, wherein catalyst statMlizers such as 

75 iodide salts aro added and the reaction is canried out in lower water content than in conventional content 
(US-A 5214203 and US-A 5001 2S9). It is disclosed therein that water content in a re^:tion liquid is reduced 
to decrease by-products such as carbon dioxide and propionic acid. However, there is the problem thai the 
other trace impurities increase in amount as ttie productivity of acetic acid grows and deteriorate the quality 
of product acetic acid. In particular, in a quality test t»y which the amounts of very minute reducing 

20 impurities present in acetic acid are cfiecked. which is called a permanganate reducing sutxstance test 
(permanganate time), minute increase in Impurities tiaving minute concentrations, which are fiard to 
quantitatively determine even with high-grade instrumental analysis, can be detected, and these impurities 
lead to deterioralion of product quality. 

Impurities which particularly exert influences to some kind of applications are contained as well in these 

25 trace impurities. For example, it is known that In a process for producing vinyl acetate from ethylene and ^ 
acetic acid, they detertorate a palladium series catalyst used. TTiese impurities include cartranyl compounds 
and organic iodides. To be concrete, it is known that they include cartranyl compounds such as 
acetakSehyde, butylatdehyde. crotonaldehyde. and 2-ethytorotonakJehyde. aktol condensation products 
thereof, and alkyl Iodides such as ethyl Iodide, butyl iodide, and hexyl MUto (EP-A 487284). 

so However, these cart>onyl impurflies deteriorating permanganate time have tailing points tightiy close to 
those of iodide catalyst accelerators, and it is d'rfficult to suffk:ientiy remove alkyi iodides whteh deactivate 
catalysts for producing vinyl acetate by ordinary means such as, for example, distillation. 

In view of the foigoing, there are disclosed conventional techniques such as treatment of crude acetic 
ackl containing these minute reducing impurities witti ozone and oxklazing agents. However, treatment wHh 

35 ozone and oxklazing agents have limits in the concentrations of the impurities to k>e treated. Fbr example, 
compounds generated by decomposing unsaturated compounds such as crotonaldehyde and 2-ethyl- 
crotoaklehyde by ozorte processing are saturated aldehydes. Aldehydes themseh^ have redudng property 
and are nothing tnit compounds deterkMBting permanganate time. Accordingly, refining such as distillation 
and treatment with active carbon is required after treatment witti ozone in order to remove saturated 

40 aktehydes (US-A 5155265). 

It is krxywn as well to treat crude acetk: add wifli Macro reticulated strong acid cation exchange resins, 
or strongly acidk: cation exchange resins, substihited witti silver to remove organic iodides (US-A 4615808). 
While this mettwd is effective for removing alkyI iodides, hydrogen k>dk]e, and inorganic iodide salts, it is 
insufficient for removing the unsahjrated carlxinyl impurities described at)ove. 

48 While in every method described above, crude acetic acid is processed, it is attempted as well to 
remove cartXNiyl impurities contained in a process circulating liquid in a continuous reaction process. TTiat 
is, a method for removing carbonyl impurities is disdosed, wherein a methyl iodide redrculating stream to a 
carbonylation reactor is reacted witii amino compounds whk:h are reacted witti cartxKiyl impurities to form 
water soluble nitrogen-containing derivatives, and an organic methyl kxlkle phase is then separated from an 

60 aqueous derivative phase, followed by distilling ttie methyl iodide phase to remove carbonyl impurities (EP- 
A 487284). However, a concentration of the carbonyl impurities contained in an organic stream recirculated 
into ttie carbonylation reactor described above Is still high, and therefore it is not dear if ttie carbonyl 
impurities have been able to suffidentty be removed. Further, a new problem of removing nitrogen- 
containing compounds is involved. 

55 
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[Brief Description of the Drawings] 

Rg. 1 shows a flow diagram of a veaction used for the carbonylation of methanol to acetic acid - acetic 
acid recovery system. 

5 Rg. 2 shows one example of a distillation system for separating methyl iodide from aoetaidehyde. 
In the drawings, 
10: Carbonylation reactor. 
12: Flaslier. 

14: Methyl iodide - acetic acid splitter column, 
ro 30: Lower phase in liquid separator. 
40, 60: Distillation columns. 

[Summary of the Inventionl 

IB An object of the present invention is to provide a process for producing high purity acetic acid, wherein 
carbonyl compounds or organic iodides which are impurities of acetic add as described above are reduced 
by controlling conditions of a reactor in which they are generated. 

Further, an object of the present invention is to provide an effectual, concrete means to carry out such 
control. 

20 The present inventors have noted that a great part of the Impurities described above originate in 
aoetaidehyde generated during reaction and that tfiese impurities are formed in a reactor. That resuHs in 
finding that both of cartxinyl compounds or organic iodides which are impurities contained in resulting 
acetic acid or both of tfiem can be reduced by controlling an acetaldehyde conce n tr a tion in a reactor to 
thereby obtain high purity acetic add, and completing the present invention. 

25 The invention provides a process for produdng a high purity acetic add, comprising the steps of 
continuously reacting methanol with carbon monoxide in the presence of a rhodium catalyst, an iodide salt 
and mettiyl iodide, wherein reaction is carried out while maintaining an acetaidehyde's concentration in the 
leaction liquid at 400 ppm or lower. 

It is preferable that the above defined reaction Is carried out by removing aoetaidehyde from the 

30 process liquid being drculated into a reactor to maintain the aoetaidehyde conoentralion .in the reaction 
liquid at 400 ppm or lower. 

The invention moreover provides a process for produdng a high purity acetic acid comprising the steps 
of reacting methanol wittt cartxm monoxide in the presence of a rtiodium catalyst an iodide salt and methyl 
iodide, separating the resulting reaction liquid into a volatile phase containing acetic add, methyl acetate 

3S ml methyl iodide and a low volatile phase containing ttie rhodium catalyst, distilling the volatile phase to 
obtain a product mixture containing acetic add and the overtiead containing methyl acetate and methyl 
iodkte, and recirculating said overhead into the reactor, wherein the overhead or a codensaye of the 
cartxmyl impurities of said overtiead is contacted with water to separate it into an organic phase containing 
methyl acetate and methyl iodide and an aqueous phase containing the cartxmyl impurities containing 

40 acetaldehyde, and said oiiganic phase is recirculated into ttie reactor. 

The invention, in addition, provides a process for producing a high purity acetic add comprising the 
steps of reacting methanol witti carbon monoxide in the presence of a rhodium catalyst, an iodide salt and 
methyl iodide, separating ttie resulting reaction liquid into a volatile phase containing acetic add, methyl 
acetate and methyl iodide and a low volatile phase containing tiie rhodium catalyst distilling tiie volatile 

45 phase to obtain a product mixhire containing acetic add and the overtiead containing methyl acetate and 
methyl iodide, and recirculating said overtiead Into the reactor, wherein the overhead containing acetal- 
dehyde and mettiyl iodide is distilled at a top temperature of 55 * C or higher, at a reflux tank's temperature 
of 25*C or higher, at a pressure of 1 kg/crn^ or more, and acetaldehyde is separated and removed to be 
rsdrculated Into the reactor. 

so The invention besides provides a process for produdng high purity acetic add comprising the steps of 
reacting methanol with carbon monoxide in the presence of a rtiodium catalyst, an iodide salt and methyl 
iodide, separating the resulting reaction liquid into a volatile phase containing acetic add, methyl acetate 
and methyl iodide and a low volatile phase containing the rtiodium catalyst, distilling tiie volatile phase to 
obtain a product mixture containing acetic add and the overtiead containing methyl acetate and methyl 

55 iodide, and recirculating said overhead into the reactor, wherein the overhead containing acetaldehyde and 
mettiyl iodide is distilled at a top temperature of less than 55 * C and a reflux lank*s temperature of less than 
25*C in tile presence of an ateohd and acetaklehyde is separated and removed to be redrculated into the 
reactor. It is preferable that methanol is introduced at a lower position than a stage charged witti the 
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overhead containing aoetaldehyde and methyl iodide. 

A prefferat>le embodiment of the Invention is to maintain an aoetaldehyde's concentration In the reaction 
liquid at 400 ppm or lower by separating the resulting reaction liquid into a volatile phase containing acetic 
acid, methyl acetate and methyl iodide and a low volatile phase containing the rhodium catalyst distilling 
s the volatile phase to obtain a product mixture containing acetic add and the overtiead containing methyl 
acetate and methyl iodide, and recirculating said overtiead into the reactor, wherein the overhead or a 
codensaye of the carbonyl impurities off said overhead is contacted with water to separate it into an organic 
phase containing methyl acetate and methyl iodide and an aqueous phase containing the cartmyi 
impurities containing aoetaldehyde, and said organic pliase is recirculated into the reactor. 
10 Another preferat)le embodiment of the invention is to remove acetoaldehyde and methyl iodide by that 
the overhead containing aoetaldehyde and methyl iodide is distilled at a top temperature of 55* C or higher, 
at a reflux tank's temperature of 25'C or higher, at a pressure off 1 kg/bih^ or more, and aoetaldehyde is 
separated and removed to be redrculatad into the reactor. Attematively, ttie overhead containing acetal- 
dehyde and methyl Iodide is distilled at a top temperature of less than 55 *C and a reflux tank's 
k i6 temperature of less than 25 * C in the presence of an alcohol and aoetaldehyde is separated and removed to 
be recirculated into the reactor. 

As above shown, the overhead is distilled under specified conditkms to separate and remove acetal- 
dehyde. and theraafler recirculated into the reactor. 

The term, the k)w volitile, includes the non-volalile. 
20 First, the process for producing acetk: ackJ according to the present invention will be explained. 

The rttodium catalyst used in ttie present invention is present in a reaction liquid in the form of a 
rhodium complex. Accordingly, the rhodium catalyst may be used in any form as tong as it is dianged to a 
complex which is dissolved in the reactkm Ik^ukl. To be concrete, rtiodium iodine complexes and rtiodium 
carbonyl comptoxes such as Rhb and [Rh(C0)2br are efffectiveiy used. The use amount thereof.is 200 to 
25 1 ,000 ppm. preferal)ly 300 to 600 ppm in terms of concentration In the reaction Ikiukff. 

In the present invention, an k>dkJe salt is added particularly for stabilizing the rhodium catalyst under 
tow water and suppressing side reactions. This Iodide salt may be any one as long as it generates todine 
ton in a reaction lk|uto. The examples thereof include alkaline metal todkle salts such as Ul, Nai, Kl, Rbl, 
and Csl, alkaline eartti metal todkle salts such as Beb. Mgb> and Cab and aluminum group metal iodide 
30 salts such as Bb and Alls. Organto todkle salts can be used beskles the metal todkte salts and Include, for 
example, quaternary pfMSphonium iodide salts (methyl iodide adducts or hydrogen todkle adducts of 
tributyl phosphine and triphenyl phosphine). and quaternary amnKXiium Iodide salts (methyl todkte adducts 
or hydrogen todkte adducts of tertiary amine, pyrklines, imidazotes, and imtoes). In particular, the alkaline 
metal todkle setts such as Ul are prefierred. The use amount of ttie todkle saHa is 0.07 to 2.5 molelrter, 
36 preferably 0.25 to 1 .5 mole/IHer in terms of todkte Ion in a reactton liquid. 

In ttie presem invention, methyl Iodide is used as a catalyst accelerator and caused to be present in a 
reaction lk)ukl in 5 to 20 weight %. preferably 12 to 18 weight %. 

A water content in a reactton Tiqukl in the present invention Is 15 weight % or less, preferably 10 weight 
% or less, and more preferal)ly 1 to 5 weight %. 
40 As the reaction In ttie present invention is a continuous reaction, mettiyl acetate formed t>y reacting raw 
material methanol with acetic ackl ia present In 0.1 to 30 weight %, prefmbly 0.5 to 5 weight %, and the 
t>alance of principal components in the reaction lk|uid is acetic ackl which is a product as well as a reaction 
solvent 

In ttie present invention, typical temperature in ttie cartx)nylation of methanol is about 150 to 250 *C. 
45 and temperature ranges of atx)ut 180 to 220'C are prafarred. A partial pressure of cartxm monoxide can be 
changed in a wide range and is typically about 2 to 30 aim, preferably 4 to 15 atm. The wtiote reactor 
pressure resides within a range of atx)ut 15 to 40 atm l)ecause of partial pressures of by-producte and a 
vapor pressure of a liquid contained. 

The process of the present invention will be explained betow based on a drawing. 
so Rg. 1 is a flow diagram showing a reaction - acetic acid recovery system used for rtxxjium-catalyzed 
carbonylafion of methanol to acetto ackl. 

The reaction from mettianol to acetic ackl - acetic acid recovery system shown in Rg. 1 includes a 
cartxxiylation reactor 10, a flasher 12, and a methyl todkte - acetic acid splitter column 14. Usually, reaction 
liquid contente are automatically maintained at a fixed level in the carbonylation reactor 10. Fresh methanol 
56 and a sufficient amount of water are continuously introduced Into this reactor according to necessity, and at 
least a measurable concentration of water Is maintained in a reaction solvent. An aKemative distillation 
system can also be used as long as it is equipped with means for recovering crude acetic ackl, and means 
for recirculating a catalyst lk)uto, methyl iodide, and methyl acetate into the reactor. 
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In a preferred process, carbon monoxide is continuously introduced into an immediate lower part of a 
stirrer used for stirring contents in the cart>onylation reactor 10. A gaseous supplying material is dispersed 
all over the reaction liquid by this mean. A gaseous purge stream is discharged from the reactor to prevent 
the accumulation of gaseous by-products and maintain a set partial pressure of carbon monoxide in the 
6 whole fixed reactor pressure. Reactor temperature is automatically controlled, and a cartxin monoxide- 
supplying material is Introduced at a reaction rate sufficient for maintaining the preferred whole reactor 
pressure. Liquid products are witiidrawn from the carbonylation reactor 10 at a speed sufficient for 
maintaining a fixed level and introduced into an intsrmediate point between the top and bottom of the 
flasher 12 via a line 11. 

ro A catalyst liquid is withdrawn from the flasher 12 as a bottom stream 13 (acetic acid containing mainly 
the rhodium catalyst and iodide salts together with small amounts of methyl acetate, methyl iodide, and 
wafer) and returned to the cartx)nylation reactor 10. An overhead 15 from the flasher 12 contains mainly 
product acetic acid together with methyl iodide, methyl acetate, and water. 

Product acetic acid (can be withdrawn as a bottom stream) withdrawn from a side face dose to the 

rs bottom of the methyl iodide - acetic acid splitter column 14 is hirther refined by methods known by persons 
having ordinary skill in the art. An overtiead 20 from the methyl iodide - acetic acid splitter column 14 
containing mainly methyl iodide and methyl acetate as well as small amounts of water and acetic acid is 
recirculated into the carbonylation reactor 10 via a line 21. The overhead 20 is typically separated into two 
liquid phases by condensing when a sufficient amount of water is present A lower phase 30 comprises 

20 mainly mettiyl iodide and small amounts of methyl acetate and acetic acid, and an upper phase 32 
comprises mainly water, acetic acid, and a small amount of methyl acetate. 

In the present invention, it is important in such reaction - acetic acid recovery system to carry out the 
reaction while keeping an aoetaldehyde concentration in a reaction liquid at 400 ppm or less. The 
acetaldehyde concentration exceeding 400 ppm is not preferred because impurity concentrations in acetic 

25 acid which is a product increase, and a complicated refining processing step is required. A method in which 
reaction conditions are managed and a method in which acetaldehyde is removed from a process liqukJ 
circulated into a reactor are available in order to maintain the acetaldehyde concentration in the reaction 
liquid at 400 ppm or less. 

The management of the reaction conditions includes increasing hydrogen partial pressure, water 

so concentration, and rhodium catalyst concentration. These operations lower mainly the aoetaldehyde con- 
centration in the reaction liquid in tiie carbonylation reactor 10. which results in controlling an aldol 
condensatkm of acetaldehyde and decreasing t>y-production speeds of reducing suE>stances such as 
crotonaldehyde and 2-ethylcrotonaldetiyde, and alkyi iodides such as hexyl iodide. However, in some 
cases, these methods have a defect to increase a by-production speed of propionte acid. 

05 In view of the fbrigoing. in order to control ttie acetakfehyde concentration in the reaction liquid in tiie 
carbonylation reactor 10 to 400 ppm or less, it is preferrable to remove acetaldehyde from the process 
liquid circulated into the cartx)nylation reactor 10. 

The method in which acetaldehyde is removed and the metfiod in whk:h the reaction conditions are 
controlled can be used in combination. 

40 Hydrogen partial pressure in ttie carbonylatkMi reactor 10 originates in hydrogen generated in tiie 
system by aqueous gas shift reaction in the present reaction and. in some cases, originates In hydrogen 
introduced into ttie reactor together with raw material cartxm monoxide. 

A method for removing acetaldehyde from the process liqukt circulated into the cartXMiylation reactor 
10 includes methods such as distillation and extraction, or ttie comk)ination thereof, and distilla- 

45 tion/axtraction. 

Preferred as the process liquid which is a target for removing cart>onyl impurities containing acetal- 
dehyde are the upper phase 32 of the cond e nsate of the overhead 20. the lower phase 30 which is rich in 
methyl k>dkle, a homogeneous liquid of the overhead 20 if the overtiead 20 is not separated into two layers, 
an at)8orbing liquid for vent gas in a waste gas absortxng system, and a low boiling Ik|uk1 obtained t>y 

60 further distilling crude acetic acid liqukJ wrtiidrawn from the line 17 close to tiie bottom of the splitter 
column 14, because the concentrations of acetaldehyde are high. Of them, further prefenred is the upper 
phase 32, the lower phase 30, the homogeneous liquid of the overtiead 20 if ttie overhead 20 is not 
separated into two layers, or ttie cart)onyl impurities concentrate thereof. Crude acetic acid Ik^ukl withdrawn 
from the line 17 is usually turned to product acetic acid after the crude acetic acid liquid is dehydrated in 

55 the subsequent distillation column and then introduced into an acetic acid product column for distilling to 
separate high boiling and tow boiling mattere. 

Tfie process Ikfuid which is a target for removing carbonyl impurities containing acetaklehyde as 
described above usually contains mettiyl todide of 5 to 90 weight %, acetaldehyde 0.05 to 50 weight %, 
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methyl acetate of 0 to 15 weiglit %• acetic acid of 0 to 80 weight %, moisture of 0.1 to 40 weight %, and 
other cartMmyi impurities. 

The process liquid comainlng acetaldehyde and others contains useful components such as methyl 
iodide, methyl acetate and the like and therefore is circulated to the carbonylation reactor 10 for reuse. 
5 Accordingly, the acetaldehyde concentration in the reactor can t>e reduced separating and removing 
acetaldehyde from these circulating liquids. 

A method for separating cartxMiyl impurities containing acetaldehyde includes a method in which a 
process liquid containing acetaldehyde is distilled and separated in one distillation column, a mettnd in 
which low boiling components comprising acetaldehyde and methyl iodide are fir^t separated from other 
10 components by distillation, and then acetaldehyde is furttwr separated from methyl iodide by distillation, 
and a method in which utilizing a nature that acetaldehyde is well misciUe with water and methyl iodide is 
scarcely miscible with water, extraction with water is employed for separating methyl iodide from acetal- 
dehyde. 

When acetaldehyde is separated directly from the process liquid in a single distillation column, it is 

16 pretty difficult to concentrate acetaldehyde because boiling point of methyl iodide is close to that of 
acetaldehyde. The concentration of acetaldehyde by distillation in a nonaqueous system such as methyl 
iodide not only generates paraldehyde and metakJehyde and prevents acetaldehyde from concentrating but 
also deposites metaldehyde in the process and prevents stable operation. In view of the fbregoing, the 
method in which extraction with water is used for separating methyl iodide from acetaldehyde is pref^ed, 

20 and particularly prefenred is a method in which after an acetaldehyde liquid containing methyl iodide is 
separated from a process liquid by distillation, acetaldehyde is selectively extracted with water, and this is 
further separated from a distillation/separation process. According to this method, acetaldehyde can be very 
efficiently concentrated and removed because distillation temperature is high in the concentration of a water 
extract by distillation, and an increase in hydrogen ion concentration in a distillate due to ttie decomposition 

25 Of ester can suppress the generation of paraldehyde and metaldehyde. When distillation for separation is 
carried out In one distillation column, water may be charged into the distillation column, and/or distillation 
temperature and pressure may be elevated to control the generation of paraldehyde and metaldehyde. 
Further, distillation conditions may be varied to positively generate paraldehyde and metaldehyde. and 
acetaldehyde may be separated and removed from bottom producte in the forms of paraldehyde and 

30 metaldehyde. In this case. soNente dissolving metaldehyde. such as methanol have to be charged Into the 
column to prevent clogging caused by ttie crystallization of metaldehyde. 

The mettiod in which extraction witti water is used for separating methyl iodide from acetaldehyde will 
be explained below in detail. 

In this water extraction method, cart»nyl impurities contained in ttie lower phase 30 in a liquid separator 

35 containing cartx)nyl compounds such as, for example, acetaldehyde, crotonaidehyde, and butylaldehyde are 
separated from a reaction product by extracting them with water to form a recirculating stream containing 
rx) cartxinyl impurities. According to a preferred embodiment ttie lower phase 30 in the liquid separator 
t>atii is separated into an organic phase recirculating stream containing methyl iodide and an aqueous 
phase stream containing carbonyt impurities, particularly acetaldehyde by extraction with water, and 

40 csrtXMiyl impurities are ttien removed from the organic phase recirculating stream to the reactor. 

At the first step in the preferred method, the lower phase 30 in the liquid separator batti containing 
cartxmyl impurities such as. for example, acetaldefiyde, crotonaidehyde and butylaldehyde is contacted to 
water to extract the cart^onyl impurities into an aqueous phase. The carbonyl impurities can t>e determined 
by an analysis before processing. The extraction is canied out at temperahjres of 0 to 100*C for 1 second 

45 to 1 hour. Any pressure can be employed. Pressure is not essential in this method, and advantageous 
conditions can be selected in terms of cost Tliere can be used as an extractor, every suitable apparatos 
which is known in terms of technk)ue, such as the combination of mixers and settters, tiie combination of 
static mixers and decanters, RDC (rotated disk contactor), a Karr column, a spray column, a packed 
column, a perforated plato column, a t>affle column, and a pulsation column. 

so After passing through an extractor to a decanter, the aqueous phase stream containing carbonyl 
impurities and the organic phase stream containing no carlMnyl impurities are obtained. The organic phase 
stream is recirculated to the cart)onylation reactor. The aqueous phase stream is sent to a distillation 
column to separate the cart)onyl impurities from water, and water is recirculated to the extractor. The value 
of the carbonyl impurities removed can be determined by an analysis method. 

55 Next the distilling method under particular conditions for separating methyl iodkfe and acetaktehyde is 
detailed. 

Investigations intensively made by ttte present inventors have resulted in finding that the generation and 
deposition of paraldehyde and metaktehyde whteh are the condensation producte of acetaktehyde can be 
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controlled, and methyl iodide can efficiently be separated from aoetaldehyde by controlljng top temperature, 
reflux tank temperature, and pressure or controlling top temperature and reflux tank temperature in the 
presence of alcohol in distilling a mixed liquid containing acetaldehyde and methyl iodide, and completing 
the present Invention. 

5 Tliat is, the present invention provides a process for efficientiy separating acetaldehyde and methyl 
iodide by distilling a mixed liquid containing acetaldehyde and methyl iodide, for example the overhead 
described above, at top temperatures of 55* C or higher, reflux tank temperahjres of 25* C or higher, and 
pressures of 1 kg/cm' or more, or distilling it at top temperatures of less ttian 55 *C and circulating lank 
temperahires of less than 25 * C in the presence of alcohol. 

10 Fbllowings, Fig. 1 and Fig. 2 are used to illustrate. 

A recirculating stream 21 can be formed by the lower phase 30, the upper phase 32 or, if they are not 
separated, the whole overtiead 20. or combining these phases and overhead withdrawn from the methyl 
kxlkle - acetic add splitter column 14 with other recirculated products containing methyl kxlkto, methyl 
acetate, water, and impurities. 

76 Ttie lower phase 30, the upper phase 32 or the whole overhead 20 withdrawn from ttie methyl kKlkle - 
acetk: acid splitter column 14. or the recirculating stream 21 is introduced into a distillation column 40 and 
subiectad to the processing of the present invention. Every suitable equipment whtoh is known in terms of 
tBChnk|ues can be used for distillation columns and separation. The staise number of distillation columns 
may be any stages. Two or more distillation columns may be used to carry out the processing of the 

20 present invention if it can not be carried out in a single distillation column for reasons of facilities cost 

The case where the processing of the present inventkm Is carried out in the two distillation column will 
be explained bekwr referring to Fig. 2. 

The lower phase 30. the upper phase 32 or the whole overtiead 20 withdrawn from the methyl k)dide - 
acetic acid splitter column 14, or the recirculating stream 21 is introduced into the distillation column 40, 

25 and a methyl kxikSe recirculating stream wHtidrawn from the bottom of the column is recirculated into the 
reactor via a line 46. A distillate 44 is obtained from the top. 

The distillate 44 from the distillatkx) column 40 is introduced into a distiilatkMi column 60 and subjected 
to the processing of the present invention. A methyl iodide recirculating stream from which most of 
acetaklehyde has been removed is recirculated into the upper part of the distillation column 40 via a line 

30 66. Or, in tlie case where a lk|ukl from which most of aoetaldehyde has beon removed and whksh is rich in 
methyl iodide is obtained from the top, a top distillate is recirculated into the distillation column 40. 

Usually, the process liquid of the whole overtiead 20 withdrawn from the methyl kxJkle - acetic ackl 
splitter column 14 contains methyl Mkto of 5 to 90 weight %, acetaklehyde of 0.05 to 50 weight %, methyl 
acetate of 0 to 15 weight %, acette ackl of 0 to 80 weight %, moisture of 0.1 to 40 weight %. and other 

35 carbonyl impurities. 

Because the process IkiukJ containing acetaldehyde described above contains usehil components such 
as methyl iodide and methyl acetate, it is circulated into ttie cartwnylation reactor 10 for reuse. Accordingly, 
after separating and removing acetaklehyde as much as possil>le from these process liquids, they are 
preferably circulated into the reactor. 

40 If acetaldehyde is not sufficiently removed, acetaklehyde is accumulated in the process riqukl. and the 
akkri condensatkm of aoetaldehyde is promoted, which result in accelerating the by-productkm speeds of 
reductive substances such as crotonaldehyde and 2-ethylcrotonaldehyde and alkyi iodides such as hexyl 
kKlkle and therefore lead to otytaining product acetic acid containing these impurities in a large amount. 
Ttie separatkm of acetaldehyde aiKl methyl iodide involves difficulty because ttie boiling points of 

45 acetaklehyde and methyl iodide are close to each other, and in addition, the oonoentr a tton of methyl iodide 
t»y distillation in a nonaqueous system not only generates paraldehyde and metaklehyde and prevents 
acetaklehyde from concentrating but also deposits metaklehyde in the process and prevents stable 
operation. 

Paraklehyde is a trimer of acetaldehyde and is a lk)ukl having a boiling point of 124* C and a melting 
50 point of 10*6. In general, paraldehyde is liatile to be generated from acetaklehyde at km temperatures of 0 
to -10*C, and critical generalkm temperature is 55*C. It was confimied in a laboratory ttial paraklehyde 
was generated at 20 * C. 

Metaldehyde is a tetramer to a hexamer of acetaldehyde and is a white acicular crystal having melting 
points of 140 to 246* C. Metaldehyde is formed at lower temperature than paraklehyde and is generally 
55 generated at a degree of -10 to -40* C. It was confirmed in a laboratory ttial metaldehyde was generated at 
a degree of 5*C. Temperature towered down to -40*C or less causes poiymerizatkm. Paraldehyde and 
metaldehyde have stereoisomers, and it was confirmed that ttiey were different in melting point and 
sotubtllty to solvents. 
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As shown here, the generation of paraldehyde and metaldehyde is influenced by temperature. That is. 
controlling opeialion pressure and operation temperature in a distillation column has made It possible to 
separate and remove acetaldehyde. 

That is, it has been found that distilling at top temperatures of 5 ' C or higfter. reflux tank temperatures 
5 Of 25* C or higher, and a pressure of 1 kg/cm^ or more in a distillation column can control the generation of 
paraldehyde and metaldehyde and improves the separation efficiency of metfiyt iodide from acetaldehyde. 
Further, stiortening residence time for returning to the distillation column from a top condenser through a 
raAux tank is efftetive as well for suppressing the generadkm of paraldehyde and melaldehyde. 

Further, it has been fbund that since distilling at top temperatures of less than 55*C and reflux tank 
10 temperatures of less than 25 *C converts acetaklefiyde to paraklehyde and metaldehyde at ttie top, which 
have higher boiling points and therefore are moved to a bottom skJe, acetaklehyde can be removed from 
bottom products in the forms of paraklehyde and metaldehyde. However, because metaklehyde is a solkl 
having low solubility particularly to mettiyl k>dkte and is deposited, it dogs not only the perforated plates 
and packing of tfie distiilatkm column but also respective nozzles, pipelines and valves and hinders 
16 operatton. The present inventors have found that metaldehyde is dissolved in alcohols such as methanol, 
ethanol, and propanol. That is, distillatkm in the presence of alcohols has made it possible to prevent 
ctogging. 

There may be used any aloohola in the present invention including aliphatic alcohols such as methanol, 
ethanol, and propanol, aromatic alcohols such as benzyl alcohol, and polyhydric alcohols such as ethylene 
20 glycol. Metfianol which is also used as a raw material is prefenred. 

Detailed investigations on the solubility of metaldehyde have resulted in finding ttiat solubilities are 
increased in the order of methyl iodid&«acetaldehyde = methanoKmixed solution of methyl kxikJe and 
methanol and that tfie optimum point of solubility is present in the mixed solution of methyl iodide and 
methanol. R has twen confirmed that in the composition of bottom products from ttie distillation column in 
26 the continuous productkm process for acetic acki. recrystallization temperature is 18* C at a methyl 
todkle/innethanol weight ratio of 3/1, 12*C at 5/4, 6*C at 3/4. and -9*C or lower at 1/2. The prefenBd methyl 
k>dkle/imettianol weight ratio, which depends on a ttiermal insulation state, is 5/4 to 1/2. 

A charging position fbr alcohol can be a cfiarging stage which can be separated so that alcohol is not 
tost Irom the top. It is preferably a lower part than a charging stage fbr a mixed solution of acetakleliyde 
30 and methyl iodide, which is subiedad to the processing of flie present inventton. 

Ttie generatton arxl decomposition of paraldehyde and metaklehyde seem to be influenced t>y the 
strength of coexisting ackis as well as temperature and time. 

In tfie present inventton. tfie amount of acetaldehyde to tie removed is an amount by which an 
acetaklehyde concentration in a reactton lk)ukl during a steady continuous reaction can be maintained at 
as 400 ppm or less (preferatily 350 ppm or less, more preferably 300 ppm or less). Essentially, it is the whole 
amount of acetaldehyde generated in steady continuous reaction conditions, that is. an amount almost 
equivalent to an acetaldehyde converston amount which is the same as tfie total amount of propionto ackl. 
crotonaldehyde, 2-ethylcrotonaldehyde, and hexyl iodide whtoh are generated in a steady continuous 
reaction state. Actually, because proptonic ackJ is the most in terms of quantity and accounts for majority, 
40 the acetaldehyde amount almost conresponding to a molar amount of proptonic acid can be withdrawn. That 
is, acetaldehyde can be withdrawn from a process lk)ukl not only to reduce organic todkles and cartxmyl 
impurities originating in acetaklehyde contained in product acetto acid iNit also reduce propionto acid as 
well, which provides tfie advantage that acetic ackl is easily refined. 

According to the metfiod in tiie present invention descrived atiove. a trace impurity concentration in a 
46 product can be reduced by reducing an acetaklehyde concentration In a reaction liquid. 

However, wtien stricter quality is required, an acetaldehyde concentration in a reaction lk|ukl has to 
markedly be reduced, whtoh in turn requires to expand facilities such as a distillation column, an extraction 
column and a reactor. /Accordingly, a large amount of investment in plant and equipment is required. 

Thus, in ttie case described atxyve, it is preferred that the method of the present invention and for 
50 example ttie method of treating acetic ackl obtained by Macro-reticulated strong-acid cation excfiange resin 
partially converted to the silver fbrm (USP 4615806) are both used. 

That is, Tiqukl acetic ackl ob4ained by mainialnino the acetaklehyde concentration In tfie carbonylation 
reaction liquid at 400 ppm or less are contacted to strong acid cation excfiange resins in whtoh at least 1 % 
of active sites is substituted with silver and/or mercury fbrms. The riqukl to be contacted to the strong ackl 
56 cation exchange resins may be any liquid as tong as it contains acetic acid as principal components. A 
process Ikjukl having as tow metfiyl iodide concentration as possible is preferably used in order to protect 
the resins. In ttie present invention, acetic ackl obtained via ttie line 17 passing ttirough known processes 
such as distillation are contacted to the specific strong acid cation exchange resins described atxive to 
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obtain high purity acetic acid without employing any after-steps such as distillation. Or, they may be 
contacted to ttie specific strong acid cation exdiange resins betore passing through known processes such 
as distillation. Acetic add coming out through the line 17 may be subjected to opeiBlion such as distillation 
according to necessity after contacting to the strong acid cation exchange restns. 

5 The strong acid cation exchange resins described above used for removing impurities such as iodides 
and the like are off a non-gel type and have active sites at least 1 % of which is substituted with silver 
and/or mercury forms. An ton exchange memlMrane having active sites at least 1 % of which is substituted 
wHh sih^ andtor mercury forms, an km exchange fiber, and polymer resins having functional groups 
forming coordinate complexes with silver and mercury, such as a pdyvinylpyridine resin can be used as 

10 well in place of the km exchange resins described above. 

With respect to the amounts of silver and/or men>iry bonded to the resins, at least 1 % of the active 
sites can be converted to the sihrer and/or mercury forms, and about 1 % to 100 % of the active sites can 
be converted to the silver and/or mercury forms. About 25 to about 75 % can preferably be converted to 
the silver and/or mercury forms. 

76 The temperatures at which strong acid catkm exchange resins like this are contacted with acetic ackl 
are not specifically limited, and they can be contacted at every temperature extending wklely from almost 
freezing points of liquid acetto acid to the decomposHkm temperatures of the resins. The temperature in 
practical use is usually about 17 to about 100*C, preferably 17 to 80* C. 

Furttier, in addition to contacting, with strong acid catkm exchange resins, ik^ukl acetic ackl obtained t»y 

20 maintaining the acetaldehyde concentration in the cartK)nylation reaction liquid at 400 ppm or less oxktatkm 
treatment such as ozonatkm, alkaline metal salt treatment or silver compound processing may be applied 
according to necessity. When these treatments are carried out though the order of the respective treatment 
is not cared, for example, the oxidation treatment is preferably carried out after ttie treatment of contacting 
to the cation exchange resins in order to prevent the catton exchange resins firom being irreversibly swollen. 

25 Higher quality acetk: acid whteh have been uneconomic by any possibility to be achieved only by the 
removal of acetaklehyde from a system In ttie present inventkm can be achieved t>y combining ttie removal 
of acetaUettyde from a system with treatment by contact to the spedfk: cation exchange resins. In additkm, 
the amount of the ion exchange resins required for obtaining acetic acid having sufficiently satisf^ictory 
quality can be minimized. In other words, ttie km exchange resin amounts which have so far l>een used can 

so be used tonger in ttie present process than in the pasL 

[Example] 

Examples will be stiown below to concretely explain the process of the present invention, but the 
as present inventkm will not be limited tiy these examples. Parts shown in the examples mean weight parts 
unless othenmse descrit>ed. 

In the following examples, while a test equipment for producing acetic ackl shown in Fig. 1 was 
operated with a reaction lk)uk] having a compositkm: methyl kxJkSe of 14 weight %, water of 8 weight %, 
methyl acetate of 1.6 weight %. acetk: ackl of 70.9 weight %, lithium iodide of 5 weight %, and rhodium of 
40 400 ppm, a part of the lower phase lk|ukl 30 in the separator bath obtained after condensing ttie overhead 
20 withdrawn from the methyl iodide-acetk: ackl splitler column was distilled in a distillation column of 80 
plates in the following conditions to obtain an acetaklehyde concentrate from the top, and cartxmyl 
impurities were removed from this concentrate. 



Composition of charged Ikiukt: 


Methyl kKJkle 
Methyl acetate 
Acetic ackl 
Water 

Acetaldehyde 
Paraklehyde 
Alkanes 
Others 


69.4 weight % 
5.0 weight % 
5.0 weight % 
0.5 weight % 

0.07 weight % 
0 weight % 

0.01 weight % 

0.02 weight % 
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Distillation condition: 


Reflux ratio 
Charged amount 
Wrthdrawn amount 
Chargeing plate 
Top temperature 
Bottom temperature 


170 

100 parts (285 l(g/hr) 
0.19 part from top, ^.81 parts from bottom 

TOtti plate from top 
54'C 
82*C 
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Top wittidrawn liquid compositton: 


Methyl Iodide 
Methyl acetate 
Acetic add 
Water 

Acetaldehyde 
Paraldehyde 
Aikanes 
Others 


d8^welght% 

0 weight % 
^ 0 weight % 

0.7 weight % 
29.0 weight % 
0.1 weight % 

1 weight % 
0.9 weight % 



Removal of this top withdrawn liquid from the ayatem makes it posaible to control the acetaldehyde 
concentration in the reactor, but because a methyl iodide concentration is high, there is a problem on the 
2S loss thereof or an environmental problem caused by ttie disposal thereof, and usually it is not preferable. 
Accordingly, a water extraction operation was carried out as shown in the following examples to obtain high 
purity acetic acid. 

Example 1 

so 

It will be shown in the present example that the top withdrawn liquid from the 80 plates distillation 
column descrit)ed ebove is used to carry out water extraction aiMl that the extract thus ot^ned can be 
distilled to separate acetaldehyde. Extraction was canried out wHh a ratio S/F of water which was a solvent 
to the top withdrawn liquid from the 80 plates distillation column described above being set to 1 (weight 

35 ratio) and a theoretical plate being two plates. An extractalrility of acetaldehyde was 98 %. Acetaldehyde of 
154 g/hr could be removed by processing the whole amount of 540 g/hr of the top withdrawn liquid from the 
80 plates distillation column described Bbove. This could lead to removal of 57 % of the ariKMint of 270 g/hr 
of a forming acetaldehyde In the reactor. A raffinate (methyl iodide-rich liquid) which had been refined t>y 
removing acetaldehyde was recirculated into the tentti plate from the top of the above 60 plates distillation 

40 column to thereby recirculate it into the reactor as a bottom wittidrawn liquid from the atx)ve 80 plates 
distillation column. An extract (aqueous phase stream) witti which acetaldehyde had been extracted was 
supplied to the subsequent distillation column, wherein acetaldehyde was withdrawn as a distillate, and 
water was witiidrawn as a bottom product In this distillation, separation could sufficientiy be made at a 
theoretical plate of 8 plates and a reflux ratio of 0.3. With respect to operating pressure, every pressure can 

46 be used, and the operating pressure is not essential in this process. Water withdrawn from the bottom waa 
recirculated to tiie extractor as a solvent. The acetaldehyde concentration in the reactor was 200 ppm. As a 
result thereof, ttie permanganate time of product acetic acid obtained was 200 minutes. A wet product 
stream wittidrawn from the vicinrty of the bottom of the methyl iodide - acetic acid splitter column 14 was 
dried by distillation. The concentrations of hexyl iodide and propionic acid in this dried product liquid were 9 

so ppb and 270 ppm, respectively. 

There are shown extraction materials (lop wittidrawn liquid), extrects. raffinates, distillates, and bottom 
products in Table 1 . the oompositiona of the lower phase liquid 30 in the separator and the composition of 
the recirculating liquid to the reactor In Table 2, and the composition of the reaction liquid in Table 3, 
respectively. 

55 
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40 Example 2 

A water-extracted processing amount of the acetaldehyde concentrate obtained from the lower phase 
liquid 30 in the liquid separator was changed in the same manner as that in Example 1 to change an 
acetaldehyde amount which was removed from the system as shown in Table 4. A non-processed 

46 acetaldehyde concentrate was recirculated into ttie reactor as a process liquid. TTiis allowed the acetal- 
dehyde concentration In the reaction liquid to be controlled as shown in Table 4 without changing a main 
composition in the reaction liquid. The concentrations of trace impurities contained in dehydrated product 
acetic add versus the acetaldehyde concentrations in the reaction liquid, and the permanganate time of 
product acetic acid obtained by ftjrther distilling dehydrated product acetic add for removing high boiling 

60 matters are shown in Table 4. 
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AD 



Acetaldehyde 



HeXI Hexyl Iodide 



5 



CR 



Crotonaldehyde 



ECR 2-Ethylcrotonaldehyde 



BA 



Butyl acetate 



10 



PA 



Propionic acid 



As shown in Table 4, it can be found that the concentrations of crotonaldehyde, 2-ethylcroton-aldehyde, 
75 butyl acetate, and propionic acid as well as hexyl iodide are rapidly reduced and ttw permanganate time is 
increased to a large extent by setting the acelaldehyde concentration in the reaction liquid to 400 ppm or 



)t will be stiown in tlie present example ttiat acetaldehyde can be extracted with water at theoretical 
stages of one stage and two stages even If ttie acetaldehyde concentrations are low. 

A liquid obtained by diluting the top witttdrawn liquid from the 80 stages distillation column with methyl 
iodide was used. Extraction, which was carried out at an S/F weight ratio of 05 and a theoretical stage of 
25 one stage, resulted in obtaining an acetaldehyde extractability of 68 %. Extraction, which was carried out at 
a theoretical stage of tow stages, resulted in obtaining an acetaldehyde extractability of 95 %. 

These results are shown in Table 5. 
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55 Example 4 



While operating the test equipments for producing acetic acid shown in Fig. 1 and 2, the lower phase 
liquid 30 in the liquid separator obtained after condensing the overhead 20 from the methyl iodide-acetic 
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acid splitter column 14 was introduced into the seventieth stage from the top of the distillation column AO 
having the total 80 stages (Sieve Tray) and distilled In the conditions of a reflux ratio of 270. a top 
temperature of 54*C, and a botbm temperature of 82*C. Setting a charged amount to 100 parts, 0^ part 
was witfNirawn from the top. and 99.67 parts from ttie bottom. For reasons of facilities, a top distillate from 

5 the distillation column 40 was charged into the second distillation column 60 and distilled in a condition 
which did not generate paraldehyde and metaktehyde, that is, a top temperature of 56*0, a leflux tank 
temperature of 32*C. and a top pressure of 2JS k^tr^ G. The distillation column 60 is a pecked column 
having a theoretical stage of 8 stages, and the whole amount of the top distillate from ttie distillation column 
40 was charged into ttie fourth stage from the top. The reflux ratio was 40, and tiie bottom temperature was 

10 74 'C. 

Setting a ctiarged amount to the distillation column 60 to 100 parts, 38.5 parts of an acetaklehyde 
concentrate (acetaklehyde concentralkw: 88w1 wt %) was separated and removed from the top, and 61.5 
parts of a liquid rich in methyl Iodide (mettiyl iodide: 82.8 virt %) were witiidiawn from the bottom as a 
bottom product, which was recirculated into the distillation column 40. The concentration of hexyl iodide 
16 contained in product acetic acid was 28 ppb. 

Tlieie are shown the composition of the reaction liquid in Tat)le 6, ttie compositions of the charged 
liquid to tiie distillation column 40 and the top wittidrawn liquid from the distillation column 40 in JMe 7. 
and ttie compositions of the charged liquid to the distillation column 60, ttie distillate from the distillation 
column 60, and the bottom products In Table 8. respectively. 

20 

[Table 6] 



Reaction liquid 


Composition (wt %) 


Acetic ackl 


70^ 


Metiiyl kxJkte 


14.0 


Water 


&0 


Methyl acetate 


1.6 


Rhodium 


400 ppm* 


Uttiium iodide 


5.0 


Acetaldehyde 


345 ppm* 



* Unit: ppm 



35 

(Table 7] 





Composition (wt %) 




Charged liquid 


Top wittidrawn liquid* 


Mettiyl Iodide 


89^ 


53.4 


Methyl acetate 


5.0 


0.1 


Acetic acid 


5.0 


0 


Water 


0^ 


0.5 


Acetaklehyde 


0.12 


40.1 


Paraldehyde 


0 


0.6 


Metakiehyde 


0 


0 


Alkanes 


0.01 


0.2 


Otiiers 


0^ 


5.1 



'Distillate 
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40 Comparative Example 2 

The overhead 20 withdrawn from the methyl iodide-acetic add splitter column was circulated Into the 
reactor as it was without distilling. As a result thereof, the concentration of acetaldehyde in the reactor was 
800 ppm, acetaldehyde was not separated and removed, and the concentration of hexyl iodide contained in 
4B product acetic acid was 100 ppb. Also, a wet product stream withdrawn from ttie vicinity of the tiottom of 
the methyl iodide-acetic add splitter column was dried t>y distillalion. and the concentration of propionic 
add contained in this dried product liquid was 620 ppm. 

Example 5 

so 

The top withdrawn liquid from the distillation cdumn 40 in Example 1 was introduced into the distillation 
column 60 and distilled in the conditions which generate paraldehyde and metaldehyde, thai is, a top 
temperahjre of 28.7 'C and a reflux tank temperature of -10*C. The other conditions in the distillation 
column 60 were a reflux ratio of 15, and a t)ottom temperature of 64.6*C and a top pressure of 1.033 
55 kg/cm^ in an oldershaw having the total 20 stages. Further, methanol of 100 parts was introduced into the 
seventeen th stage irom the top of the distillation column 60. The top liquid of 100 parts withdrawn from the 
distillation column 40 was introduced into the distillation column 60. and 74 parts was wittidrawn from the 
top, which was recirculated into the top of the distillation column 40. Ttie ttalance 26 parts was separated 
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and removed as a bottom liquid. Methanol was diarged to prevent a nozzle at the lower part of the 
distillation column from being clogged and enMe ttie txmom liquid to be withdrawn. 
The concentration of hexyl iodide contained in product acetic acid was 40 ppb. 
Furttier, the concentration of acetaldehyde in the reactor was 400 ppm. 
5 The composition of the charged liquid to the distillation column 60, the distillate from the distillation 
column 60, and the bottom liquid ara shown in Table 9. 
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The same procedure as that in Example 5 was repeated, except that a methanol solution was not 
ctiarged. The result was that the deposition of metaldehyde crystal clogged the nozzle at the lower part of 
the distillation column and prevented operation. 



50 Example 6 

Conventional separating operations, that is. dehydrating and distillation operation for removing high 
boiling matters were applied to ttie crude acetic acid liquid obtained in the Example 1 (obtained from the 
distillation column in Fig. 1 via the line 17) to find that crotonaldehyde of 0.8 ppm. 2-ethytcrotonaldehyde of 
55 0.1 ppm and hexyl iodide of 9 ppb were contained in acetic acid. 

This crude acetic acid was passed through the ion exchange resin column in the condition of 30 to 
40*C. The ion exchange resins used here were obtained by exchanging 50 % of active sHes of RCP 10OM 
(macroporous strong acid cation exchange resin, manufactured by Mitsutsishi Chemicals Co., Ltd.) with 
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silver. Crotonaldehyde of 0.8 ppm and 2H9thylcrotonaldehyde of 0.1 ppm were contained in product acetic 
acid obflained after ion exchange processing. Hexyl iodide viras contained in 4 ppb or less. A resin amount 
required for maintaining this product quality for one year was an amount corresponding to SV = 60 (Hr^) 
in terms of SV. 

5 

Example? 

Crude acetic acid ot)tained in above Example 6 after removing high boiling matters was passed through 
the ion exchange resin column In the condition of 30 to 40* C. The ion exchange resins used here were 
70 obtained t>y exchanging 42 % of active sites of Amt)erti8t 15 <macroporous strong acid cation exchange 
resin, manufactured by Rohm & Haas Co., Ltd.) with silver. Crotonaldehyde of 0.8 ppm and 2-ethylcrotDnal- 
dehyde of 0.1 ppm were contained in product acetic add obtained after ion exchange processing. Hexyl 
iodide was contained in 4 ppb or less. A resin amount required fbr maintaining this product quality for one 
year was an amount corresponding to SV 80 (Hr~^) in terms of SV. 

fS 

Example 8 

Crude acetic acid obtained in above Example 6 after removing high boiling matters was passed through 
the ion exchange resin column in the condition of7Dto80»CtoSV = 60 (Hr^). The ion exchange resins 
20 used here were obtained by exchanging 50 % of active sites of RCP 160M (macroporous strong acid cation 
excfumge resin, manufactured by Mitsubishi Chemicals Co., Ltd.) with silver. Crotonaldehyde of 0.8 ppm 
and 2-«thylcratonald6hyde of 0.1 ppm were contained in product acetic acid obtained after ion exchange 
processing. Hexyl iodide was contained in 4 ppb or lesa The ion exchange processing could be continued 
in this condition while maintaining the product quality described above for 2 years. 

Example 9 

Cnjde acetic acid obtained in above Example 6 after removing high boiling maters was passed through 
the ion exchange resin column in the condition Qf7Dto80*CtoSV = 80 (Hr^). The ion exchange resins 
so used here were obtained by exchanging 42 % of active sites of Amberlist 15 (macroporous strong add 
cation exctiange resin, manufactured by Rohm & Haas Co., Ltd.) with silver. Crotonaldehyde of 0.8 ppm and 
2-6thylcrotonaldehyde of 0.1 ppm were contained in product acetic acid ofaftained after ion exctiange 
processing. Hexyl iodide was contained in 4 ppb or less. The ion exchange processing could be continued 
in this condition while maintaining the product quality described above for 2 years. 

05 

Clalma 

1. A process for producing a high purity acetic add, comprising the steps of continuously reacting 
mettianol wHh carbon monoxide In the presence of a rtiodium catalyst, an iodide salt, and methyl 
40 iodide, wherein reaction is carried out while maintaining an acetaldehyde*s concentration in the reaction 
liquid at 400 ppm or lower. 

Z The process as described in claim 1. wherein the reaction is canied out by removing acetaldehyde 
from tiie process liquid being drculated into a reactor to maintain the acetaldehyde concentration in the 
46 reaction liquid at 400 ppm or lower. 

3. A process for producing a high purity acetic acid comprising the steps of reacting methanol with carbon 
monoxide in the presence of a rhodium catalyst, an iodide salt and methyl iodide, separating the 
resulting reaction liquid into a volatile phase containing acetic acid, methyl acetate and methyl iodide 

50 and a low volatile phase containing the rtiodium catalyst, distilling the volatile phase to obtain a product 
mixture containing acetic acid and the overhead containing methyl acetate and methyl Iodide, and 
reciroulating said overhead into ttie reactor, wherein the overhead or a codensaye of the carbonyl 
impurities of said overhead is contacted with water to separate it into an organic phase containing 
methyl acetate and methyl iodide and an aqueous ptiase containing the cartMMiyl impurities containing 

56 acetaldehyde, and said organic phase is redrculated into the reactor. 

4. A process for producing a high purity acetic acid comprising ttie steps of reacting methanol with cartXMi 
monoxide in the presence of a rtiodium catalyst, an iodide salt and methyl iodide, separating the 
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resulting reaction liquid into a volatile phase containing acetic acid, methyl acetate and methyl iodide 
and a low volatile phase containing the rhodium calalyal. distilling the volatile phase to obtain a product 
mixture containing acetic acid and the overhead containing methyl acetate and methyl iodide, and 
recirculating said overhead into the reactor, wherein the overhead containing acetaldehyde and methyl 
iodide is distilled at a top temperature of 55* C or higher, at a reflux fame's temperahire of 25* C or 
higher, at a pressure of 1 kg/bm^ or more, and acetaldehyde is separated and removed to he 
recirculated Into the reactor. 

A process for producing high purity acetic acid comprising ttie steps of reacting methanol with cartMn 
monoxide in the presence of a rtiodium catalyst, an iodide salt and methyl iodide, separating the 
resulting reaction liquid into a volatile pfiase containing acetic add, methyl acetate and methyl iodide 
and a low volatile phase containing the rhodium catalyst, distilling the volatile phase to obtain a product 
mixture containing acetic acid and the overhead containing methyl acetate and methyl iodide, and 
recirculating said overhead into the reactor, wherein the overtiead containing acetaldehyde and methyl 
iodide is distilled at a top temperahire of less than 55 *C and a reflux tank's temperature of less than 
2S*C in the presence of an alcohol and acetaldehyde is separated and removed to tie recirculated into 
the reactor. 

The process for as described In claim 5. wherein methanol is introduced at a lower position than a 
stage charged with the overtiead containing acetaldehyde and mettiyl iodkle. 
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